dose to normal. One can put forward the hypothesis that the increased blood mass is necessarily connected with an impaired oxygenation of the tissues in a paraplegic as a result of the ortho-sympathetic impairment. It explains too the sensitivity of these patients to bleeding and the need for replacing rigorously the least loss of blood, pre-or post-operatively.
IN 1962 we had the opportunity to give a first report on the same subject.
We had included 270 paraplegic cases for our study. Twenty-eight of these were noted with associated fractures, the proportion giving a percentage of approximately 10 per cent. (Table I) .
From 1962 to 1967 we have continued this study. During these five years 192 medullary lesions have been taken into consideration. Of these 192 cases of paraplegia and quadriplegia, 39 cases were noted having associated fractures. Number of paraplegics treated
Associated fractures
Frequency . The proportion giving a percentage of approximately 20 per cent., twice as much as in the previous statistics (Table II) . One of the 192 cases had dislocation of the hip without radiological signs of any fracture. The most important increase in the number of associated fractures noted with our patients suffering from traumatic medullary lesions can in great measure be explained by the evolution of the causes of spinal injuries during the last five years. This evolution is also noted when we examine other aspects, such as the height of the medullary lesions.
Skull
An increase in the number of dorsal and cervical lesions due to road accidents and work accidents have been most particularly noted.
However, mining accidents are far less frequent now.
The extreme violence caused by certain road accidents explains the presence of frequent multiple associated fractures.
We also note a diminution of the associated fractures which were unknown before the admission to the C. T.R.
The total of associated fractures is 58, shown in Table III which also shows that several cases had multiple fractures. As we had previously stated, the associated fractures are more frequent in the lower limbs.
The fractures of the ribs, 13 simple or multiple, were associated with spinal fractures of higher level causing paraplegia. It was noted that almost all of these fractures were situated at the same level as the vertebral injuries.
The statistical increase in the fractures of the upper limbs is due to the fact that a number of these fractures concern the same limb, e.g. left ulnar, left elbow and left wrist or as we had in another patient the left humerus and left scapula.
The most severely injured patient, concerning the associated fractures, was a young man of 26 years of age who, in addition to his paraplegia at the level of LI, presented the following fractures: 
TYPE AND LOCALISATION OF THE ASSOCIATED FRACTURES
The fractures of the ribs (from the orthopaedic point of view) did not need in themselves any particular attention; most of them were directly associated with the fractured vertebra. However, seven cases were complicated by pneumo thorax, haemothorax or haemo-pneumothorax (Table IV) .
This resulted in nursing difficulties in the early stage after injury because of the necessity to change the position of the patient which is indispensable for a paraplegic. No particular after-effects were noted except for some intercostal pain which was rather difficult to determine whether it was associated with the level of the cord lesion or with the fractured rib itself. Table V shows the localisation of the fractures of the skull. Four were parietal, two frontal and one temporal fractures.
Several were complicated fractures followed by a cerebral concussion. One of the fractures revealed a gap and the patient was operated. Another had ocular troubles. All healed without any after-effects and no post-commotional syndromes were found. The absence of post-commotional syndromes can perhaps be explained by the fact that the patient's attention was not drawn to the fractured skull and by the fact that the patient was confined to bed during the first weeks of his paraplegia. The skull fractures were associated with various levels of the spinal lesion. The fractures of the limbs: scapula or pelvic girdle merit a more detailed study. The fractures in these categories should always be treated with the utmost care for the after-effects can be more serious in paraplegics.
The recovery of the paraplegia is unfortunately often beyond our therapeutic possibilities. Therefore it is the more important to treat carefully the associated fractures in order not to increase the disability. However, it is still very frequent to see paraplegic patients with associated fractures which have been neglected. The treatment of fractures of a paraplegic should often be considered differently. For fractures of the lower limb immobilisation in a plaster is most dangerous because of cutaneous damage. Immobilisation by traction is not possible. Therefore, in most of the cases osteosynthesis is necessary. In general there are no contraindications for this procedure once the state of shock has passed. All fractures that we have treated by this method were united rapidly and no after effects were found which could deteriorate the paraplegia eventually or hinder rehabilitation. Only one fracture treated by osteosynthesis did not unite. The fracture was one of the shaft of the femur of a young girl following a paraplegia, level Th6. This patient had left the centre several weeks before the fracture occurred. She had been unable to follow a complete programme of treatment including walking with calipers due to both the height of the lesion and also to very severe spasticity.
However, in order to diminish her spasticity she continued at her home treatment of mobilisation by a physiotherapist. During one of the treatments, the right femur was fractured, causing a transverse fracture. She was immediately brought back to the centre and we operated by inserting a pin. This was not successful owing to osteoporosis of the bone. Even with a bone graft it was not possible to obtain callus and the spasticity did not allow immobilisation of the fracture. At this phase, an intra-thecal alcoholisation may have been the solution but the patient refused, and considering the height of the lesion, we did not insist, as the possibility to learn to walk was very limited and the continuation of the automatic bladder was important.
Following this paper a considerable number of X-rays were shown of fractures in individual patients and their management and follow-up.
CONCLUSIONS
Associated fractures with paraplegia are relatively frequent. The number seems to be increasing. Their importance is essential, especially when there is an aggravation of the disability.
These fractures must be treated as early as possible. For nearly all the fractures of the limbs, an osteosynthesis is necessary. If the osteosynthesis is correctly made there are no problems for a good consolidation of the fracture. The rate of healing has been in no case longer than normal and sometimes seems to be even shorter. This seems paradoxical considering the osteoporosis which appears in the majority of the cases and also the absence of muscle action of the paralysed limbs which is considered to be essential for the healing of limb fractures. IN civilian life and in war, the effects of an accident are not necessarily confined to one region or system of the body. Indeed about a third of all patients requiring admission to hospital as a result of an accident, have a significant associated injury.
Complex clinical syndromes often ensue in these patients, and one condition may greatly influence another (London, 1964) . Accidents occurring at high speeds and in particular road traffic accidents, are quite likely to result in multiple injuries and if serious spinal trauma occurs it is commonly associated with another significant injury (Tables I and II) . Falls from a height may result in more than one serious injury, and it is easily understood that penetrating wounds of the spine very commonly involve associated parts of the body. A good maxim is that anyone suffering from a head injury should also be considered to have a cervical spinal injury until proved otherwise by proper clinical and radiological examination.
